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Results and discussion
The molecular structure and atom labelling scheme for (η 5 -C 5 Me 5 )(η 7 -C 7 H 7 )Zr are given in Fig. 1 . Bond distances and angles for both the Zr and Hf (side-view Fig. 2 ) are given in Tab. 1. Both compounds are isostructural with the previously determined Ti analog [1] . In each, the metal atom, one carbon atom in each aromatic ring, and one methyl group reside on a crystallographic mirror plane. The ring atom in the η 5 -ligand on the mirror (C(5)) is effectively trans to the ring atom Fig. 1 . Molecular structure and atom labelling scheme for (η 5 -C5Me5)(η 7 -C7H7)M, M = Zr (shown) and Hf; 50% probability thermal ellipsoids; hydrogen atoms arbitrarily reduced. 
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in the η 7 -ligand on the mirror (C(1)), a situation opposite to the eclipsed conformation found in (η 5 -C 5 H 5 )(η 7 -C 7 H 7 )M (M = Ti [6] , V [8] ). Short Ti-C(η 7 ) separations in cycloheptatrienyl compounds have previously been observed, and when compared to results found for similar V and Cr compounds, agree with theoretical calculations that indicate the M-C 7 H 7 bond strength decreases in the order Ti, V, Cr [9] . Although not as many compounds are available for comparison, review of the data for (η 5 [10] ) and the title compounds reveals the strong nature of the M-C 7 H 7 interaction for Zr and Hf. A comparison of the bonding parameters for these compounds is presented in Tab. 2.
The results in Tab. 2 suggest the major differences in the isostructural sandwich complexes of group 14 can be related directly to changes in metal radius. Thus, the nature of the M-C 7 H 7 interaction itself does not change among the group 14 congeners. The average M-C(η 7 ) separation is shorter than the average M-C(η 5 ) distance in all three compounds: by 0.11 Å for M = Ti, 0.15 Å for M = Zr, and 0.16 Å for M = Hf.
It is possible that small steric influences are also present. In the Ti analog and in (η 5 Table 3 Crystal data and summary of intensity data collection and structure refinement (1) Å and 128.4(6) °, respectively). Although the hydrogen atoms of the cycloheptatrienyl ligand for M = Zr were fully refined, no consistent trend in the bending of the hydrogen atoms out of the C 7 plane was observed. In (η 5 -C 5 Me 5 )(η 7 -C 7 H 7 )Ti the average bending of the C 7 hydrogen atoms of 10 ° toward the Ti atom was taken as evidence of reorientation of the ring for better metal overlap as discussed in ref. 11 . It appears that the larger Zr will fit better than Ti and no inward bending and consequent rehybridization is necessary.
Experimental

X-ray data collection, structure determination, and refinement for (η 5 -C 5 Me 5 )(η 7 -C 7 H 7 )M (M = Zr, Hf).
Single crystals of the title compounds were mounted on Table 4 Final fractional coordinates for (η pins and transferred to the goniometer. The crystals were cooled to -140 ° C during data collection using a stream of cold nitrogen gas. The space groups were determined to be either the centric Pnma or acentric Pn2 1 a from the systematic absences. The isostructural titanium analog was satisfactorily refined in the centric space group Pnma. The subsequent successful refinements of the title structures in this space group confirmed this choice. A summary of data collection parameters is given in Tab 
